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ABSTRACT
An experiment was conducted to examine the influence of soaking time into extract solution of
Sauerkraut on physic and microbial performances of acidified fish meal. Sauerkraut extract (LPS's
sollution) was made by fermentation of wastes vegetable market for 6 days. The LPS-extract was used to
acidify " ikan rucah" by the method of dipping for 0, 4 and 8 hours. Changes in pH, the total number of
bacteria, fungi and proteolytic bacteria, moisture content, odor, colour and texture were parameters
observed. Results of experiment showed that total bacteria, fungi and proteolytic bacteria of acidified
fish meal significantly influenced by soaking time (p <0.05). No significantly effect was shown to the
physically performance. LPS-extract in the soaking effectively reduced content of total bacteria, fungi
and proteolytic's bacteria in fish meal.
Keywords: performance, fish meal, dipping, Sauerkraut extracts
INTRODUCTION
Indonesia ocean produces fish as much as ±
6.4 million tons per year. Total capacity of fishing
of all potential resources recommended up to 5.12
million tons per year or ± 80% of the sustainable
potency. While the potency is just used for ± 40%
(Ilyas et al., 1988) and 10-25% of the fishing
product has been proven out as wastes of fishing
(including “ikan rucah”).
“Ikan Rucah” has been recognized by a
farmer to be a source of protein feed materials,
especially for a feed of ducks. However, that fish
have been characterized by problem of perishable
materials (i.e.: easy to decay). The factors related
to those problems are autolysis process,
bacteriological process, and rancidity. The
conventional method of producing fish meal in
farmer scale has been weakened by technology
and its quality. Acidified fish meal has advantages
in terms of application technology and quality
compared to conventional fish meal.
Yunizal (1986) recommended a technology
of fish processing by ensiling. Fish silage is a
form of hydrolytic protein with other components
of the fish in the acid condition, therefore
decomposing bacteria can not survive because of
pH 4. The principle of making fish silage is pH
should be low to stop the growth and develop of
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contaminant decomposing bacteria at the fish
(Afrianto and Liviawaty, 2005). Ensiling process
of fish is purely biological, process without using
chemicals. The method is called fermentation.
Fermentation process usually used a number of
bacillus species, and the temperature is set to the
optimum condition of bacteria (room temperature)
at anaerobic atmosphere. Fermentation takes place
within 10 days, in which it is marked by the
destruction of meat and bone, so that the final
form is pasty porridge like and is not stink. Those
considered to be the reasons that ensiling method
has not well developed.
Acidification is one of techniques
preservation of making fish silage. In this term,
soaking technique (dipping) is an alternative
technique in the preservation. Amin and Leksono
(2001) reported that soaking of fish of “Jambal
Siam” in solution extract of fermentation of
cabbage waste for 3 hours and 60 days of storage
prevented the growth of bacteria in the smoked
products of “Jambal Siam” fish.
Vegetables market waste is organic waste of
traditional markets, usually consists of part of
cabbage and Chinese cabbage. As for the local
resources, according to the Central Statistics
Agency of Semarang Regency-Central Java
Province (2005), production of cabbage and
Chinese cabbage of Semarang Regency were
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969.06 tons
and 789.11 tons per year,
respectively. Previous survey noted that the
percentage of organic waste of vegetables market
reach 5-10% of gross weight of the vegetables.
The previous experiment reported that
fermentation of waste vegetable market by adding
2% of salt and 6.7% of molasses provide product
which is richly organic acid, especially lactic acid
and pH solution reached 3.74 (Sulistiyanto et al.,
2009). Utama and Mulyanto (2009) noted that the
sauerkraut extract is rich in lactic acid bacterias
that had been recommended to be a potential
starter of fermentation. Pouwels et al. (1998),
Carey et al. (2008) and Christine et al.(2002)
reported the capacity of lactic acid bacteria as
probiotic production of organic acids, as
demonstrated by a decrease in pH and depressed
pathogenic bacteria such as E.coli O157:H7.
Rehman et al. (2009) noted the ability of lactic
acid bacteria, such as Lactobacillus spp and
Bifidobacterium spp in controlling the
colonization of enteropathogens in broilers, i.e.:
Salmonella spp, Clostridium perfingens and
Campylobacter spp.
By dipping mechanism of organic acid, the
sauerkraut extract has a highly acidity and contain
lactic acid microorganisms. The process of
soaking is expected to provide acid atmosphere so
that impedes autocatalytic process in the fish meat
and
prevent
activity
of
decomposing
microorganisms. It will produce of acidified fish
meal with a good performance.
Based on the reasons above, this experiment
was conducted to study the influence of
differences time of acidification by using extracts
solution of Sauerkraut on physic-organoleptic and
microbial performances of acidified fish meal.
MATERIALS AND METHOD
Extract solution of Sauerkraut was made
from Chinese green mustard and cabbage wastes,
in which was mixed by 2% of salt (w/w) and
6.7% of molasses (w/w), and incubated for 6
days. Extraction was done mechanically. It was
pressed by 10kg/cm2 for 5 minutes, and then
extract solution of sauerkraut was used to acidify
“Ikan rucah”. “Ikan rucah” was taken from “TPITambak Lorok”, it was chopped to 3-4 cm, then
soaked by extract of Sauerkraut by ratio 1:1 (w/v)
with soaking time 0, 4, 8 hours. Then, it was
drained and dried under the sun. The dried
acidified fish was ground passed to 40 mesh.
Physical performances (texture, odor, and color),

moisture content, total bacteria, fungi and
proteolytic bacteria were observed. Data was
analyzed by using procedure of GLM-SAS (SASInstitute, 1982).
RESULTS AND DISCUSSION
Results of research indicated that after 2
days conditioning, the solvent extracts of LPS had
pH 3.48, with the fresh sourish smell, so it is
feasible to be used as an acidifying reagent.
Performance existed after soaking of acidified fish
and commercial fish meal is presented in Table 1.
It can be seen that average pH fish postsoaking 0, 4 and 8 hours, followed by incubation
were 3.7, 3.8 and 3.8, respectively. The dipping
up to 8 hours did not significantly (p> 0.05)
reduce acidity solution. Moisture content
significantly decreased with the time of dipping (p
<0.05). The decline in water level indicates the
amount of free water, that was easily evaporated
and it was reinforce situation where at the time of
fresh the texture became soggy. Exemption of
bound water to be free water could indicate as a
corruption. Increasing of free water was possibly
due to the releasing water from protein by
decomposing bacteria or groups of lactic acid
bacteria in the Sauerkraut extract’s. Commercial
fish meal is generally produced by cooking and
mechanical extrusion to drip the liquid and any
dissolved fats. By this technique, protein had been
coagulated during heating, so the amount of
disposable free water can be reduced. However,
this technique requires further study related to the
actual nutritional aspect of treated fish meal and
or commercial product.
Content of total bacteria and proteolytic
bacteria decreased by time of soaking (p <0.05).
Soaking for 4 and 8 hours provided actual total
number of bacteria that was lower than in
commercial fish meal, those were 4.3 and 3.2 vs.
4.9 (x108 cfu/g). While, the actual proteolytic
bacteria was still higher than that in the
commercial fish meal, those were 5.6 and 3.2 vs.
0.3 (x108 cfu/g). It could be indicated that most
bacteria performed in the fish meal had been
dominated by group of lactic acid bacteria.
Bacteria used for fermentation of vegetables
generally lactic acid type such as Streptococcus,
Leuconostoc, Lactobacillus, and Pediococcus.
These organisms are capable used sugar to
synthesize an organic acid especially lactic acid
that may restrict growth of other organisms (Volk
and Wheeler, 1992 and Daulay and Rahman
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sourish
smell,
slightly
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Fresh
sourish
smell

Fresh
sourish
smell

Odor

-

Bright
reddish

slightly
reddish

slightly
reddish

Color

Fresh

-

bright,
little
springy

bright,
springy

bright,
springy

Texture

Color

fish meal, Redish
slightly brown
fishy

fresh
Brown,
smell,
slightly
typical
redish
fish meal,
slightly
fishy

fresh
Light
sourish
brown
smell,
typical
fish meal

fresh
Light
sourish
brown
smell,
typical
fish meal

Odor

** Drying indirectly under the sun, ± 8 hours per day for 3 days.

Notification : * pH measurements made only in the fresh condition

Comercial
fesh meal

3.8±0.20a

3.8±0.21a

4 hours
dipping

8 hours
dipping

3.7±0.15a

pH*

0 hour
dipping

Treatments

Table 1. Performance of acidified fish meal and commercial fish meal

crumbly

crumbly

crumbly

crumbly

Texture

12.5±3.3c

7.6±2.3b

7.7±2.3b

9.8±2.2a

Moisture**

4.9±2.3ab

3.2±1.1c

4.3 ±1.1b

7.1±1.2a

Total bacteria

Dried

0.3±0.4d

3.2±0.5c

5.6±2.1b

8.0±1.5a

Total
proteolytic
bacteria

1.2+0.5a

0.00b

0.00b

0.00b

Total fungi

1992). Lactic acid bacteria were a group of
bacterial species having ability to form lactic acid
as the results of carbohydrate metabolism and
able to grow in low range of pH (Rahayu, 1989).
Acid production of lactic acid bacteria is running
quickly, so that the growth of other unwanted
microorganisms can be obstructed. However,
bacterial acid groups are also proteolytic
optionally (Butt, 1999), so it remains possible to
develop in acid conditions. According to
Desrosier (1988) and Hudaya and Daradjat,
(1980), the effectiveness of organic acid for the
preservation influenced the amount and type of
organic acid used. Meanwhile, Feresu and
Muzondo (1990) noted the ability lactic acid
bacteria to pressure the growth of E.coli bacteria
in the non-pasteured milk to be equivalent to the
results pasteurization. Evidenced in the case of
soaking in this research, groups of lactic acid
bacteria and organic acid solution in the
Sauerkraut extract provide enough of acid to
maintain the atmosphere, so it does not indicate
the existence of other microbes as shown in the
comparison of the actual number of bacteria and
proteolytic bacteria.
Unlike the bacteria, clearly effect of
treatment was found to the number of fungi
(p<0.05). The fungi were almost not found in the
fish meal processed, but it was found in the
commercial product. Buckle et al. (1987)
described that the optimum growth of
microorganisms are allowed several factors, those
were temperature of the environment, pH,
nutrition supply, activity of water, and availability
of oxygen. Therefore, growth of microorganism
could be controlled by enhancing growth of
supporting factors. Feed preservation can be done
by physical, biological and chemically treatments,
like drying, increasing osmotic pressure, heating,
pickling, irradiating, allowing anti-oxidant and
freezing (Woolford, 1992). Introducing organic
acid and decreasing pH were constitutes effective
method for foods preservation. Utilizing organic
acid to control bacteria and fungi provide good
impact on animal that consume acidified
feedstuffs (Seerly, 1993 and Johnson, 1992).
Cahyadi (2006) and Daryatmo (2000) noted that
organic acids were able to control bacteria and
fungi in processed food products. This research
proved that organic acid in the solvent extracts of
Sauerkraut provide acid condition during the
process of soaking and the moisture content
bellow 10%, so it did not enable the growth of
fungi. The fungi in the commercial fish meal

could be considered as contaminant materials that
contaminate it during processing and or handling.
CONCLUSION
It is concluded that actual number of total
bacteria, fungi and proteolytic bacteria of fish
meal influenced by time dipping. Dipping in the
Sauerkraut-extract effectively suppressed the
number of total bacteria, fungi and proteolytic
bacteria of fishmeal, and performed better
physical performances than that of commercial
product.
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